Identification of cytochrome a and a3 in yeast cells.
1) Cells of Saccharomyces cerevisiae have been analysed by single and double-bean spectroscopy. Evidence is given for two components of cytochrome c oxidase in the alpha-region of their absorption spectrum. A rapidly reduceable component with a maximum at 600 nm and a slowly reduceable component with a maximum at 604 nm contribute about equal amounts to the total alpha-absorption of cytochrome c oxidase. 2) The component absorbing at 600 nm was identified as the high-potential component with a redox potential of 340 - 355mV, and the 604-nm component as the low-potential component of cytochrome c oxidase with redox potential of 180 - 190 mV. 3) Both components can be characterized by analysing the reduction kinetics in the presence of carbon monoxide. In the presence of saturating concentrations of carbon monoxide, an oxygen pulse leads to a rapid oxidation and subsequent reduction of cytochrome c oxidase, but the rapid reduction phase at 600 nm completely disappears, demonstrating its identity with cytochrome a3, which, being liganded by carbon monoxide in its reduced state, cannot react any more. The component which becomes oxidized and later reduced in the presence of carbon monoxide -- by definition cytochrome a -- has an absorption maximum at 604 nm. 4) The total extinction change at 604 nm in the presence of carbon monoxide is nearly as high as in its absence, but the reduction occurs in two phases and only the second phase, which contributes 50 - 60% to the total absorbance, corresponds in redox potential and kinetic properties to cytochrome a. Because the redox potential of the first reduction phase is very close to that of the low-potential copper atom of cytochrome c oxidase, it is concluded that the apparent increase in the extinction coefficient of cytochrome a in the presence of carbon monoxide is the result of a strong interaction between the ligand fields of cytochrome a and copper, induced by the binding of carbon monoxide to reduced cytochrome a3.